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Abstract:  Mobile money payment systems have spread rapidly around the world in the last 
decade.  Given developing countries are powered by informal economies that traditionally have 
had limited access to information technologies, mobile payment system infrastructure has the 
potential to transform the way microenterprises conduct business.  Through a pilot study in 
Livingstone, Zambia, I examine the effect of mobile money usage on microenterprise profits.  I 
employ an instrumental variable strategy using the type of mobile operator as the instrument to 
address the selection bias in adoption, as mobile money services are available to everyone.  In this 
urban context, I find initial evidence of positive net marginal benefits for microenterprises using 
mobile money, and I calculate bounds that range between 36% and 74% increase in profits. This 
study helps fill the gaps in the nascent microenterprise and mobile money literature and offers 
guidance to public and private policy makers regarding this market segment.    
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1 Introduction 
In low and middle-income countries 25 to 50 percent of the economy is comprised of the 
informal sector, which mostly constitutes self-employed individuals with micro and small 
enterprises.1  Traditionally, these enterprises have had limited access to capital for growth and 
information technology that would help improve productivity.  This double binding constraint 
has made it difficult for people to generate a sufficient livelihood.  The rapid penetration of 
mobile phones in the last decade in these countries has provided a new opportunity for 
entrepreneurs to over come these barriers.  Thus, providing the motivation for this research, 
which examines the impact of mobile money usage on microenterprises profits.   
There are over 200 live mobile money2 deployments around the world today in 84 
countries.  Over half of these live deployments are currently in Sub-Saharan Africa.3  The 
number of active mobile money accounts globally, which is growing quickly has reached 61 
million as of June 2013, with 42.4 million alone in Sub-Saharan Africa.  In 44 countries there are 
now more mobile money outlets than bank branches.   Mobile money agents globally number 
886,000 of which 464,000 are active (June 2013), which means they are reliably funded.  
Additional trends in mobile money distribution indicate substantive number of users accessing 
ATMs for cash-in/cash-out.  The sharing of agents across providers is beginning to be 
formalized with examples found in Nepal, Nigeria, and Zambia.  Nine markets now have more 
mobile money accounts than bank accounts: Cameroon, the Democratic Republic of Congo, 
Gabon, Kenya, Madagascar, Tanzania, Uganda, Zambia and Zimbabwe.4  
This study focused on Livingstone, Zambia, the most southern town in the country, with 
a population of approximately 136,000 people, which provide an urban context for the research.  
To assess the presence of a causal effect of mobile money on microenterprise I compare micro-
entrepreneurs who use a mobile money account with those that do not.  As anyone in the 
country may choose to sign up for the mobile money service it raises the issue of self-selection 
bias. In particular, one may be concerned that entrepreneurs who adopt mobile money are 
systematically different from those who do not in a number of observed and unobserved ways, 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Statistical Update on Employment in the Informal Economy, ILO, June 2012, 
http://laborsta.ilo.org/informal_economy_E.html 
2 Mobile money is commonly defined as an electronic wallet, which is a transactional account linked to a mobile 
phone number, typically offered by a telecommunication provider. In some cases, the account may be offered by a 
third-party vendor that is neither a telecommunication company, nor a bank. 
3 GSMA Mobile Money for the Unbanked 2013, Global Mobile Money Adoption Survey 
4 GSMA Mobile Money for the Unbanked 2013, State of the Industry 
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including, being more tech savvy, having larger businesses, broader business networks, greater 
motivation and higher risk tolerance.  In order to address this issue, I employ an instrumental 
variable strategy for the analysis, which leverages the variation of market entry, agent 
deployment, and marketing efforts between the mobile network operators (MNOs) as an 
exogenous factor affecting customer uptake of mobile money service.  The micro-entrepreneur 
in this market has limited choice of operator for reasons outside their control, such as 
communication regulations, competition, and accessibility of service.  Furthermore, the MNOs’ 
decision to enter the mobile money market is driven by concerns of technology, marketing and 
agent management.  Collectively, I argue the mobile operator’s decisions are plausibly exogenous 
to a microentreprenuer’s business decisions, conditional on having a mobile phone and 
covariates of business type, business ownership, and market.  This environment coupled with 
the fact that it is easier to get an additional phone line/SIM than switching phone numbers, 
makes mobile operator a strong predictor of mobile money usage that is plausibly orthogonal to 
potential outcomes.  Given the competitive telecommunications market, the MNOs relationship 
with agents and the multi-SIM culture in Zambia, I use mobile operator as the instrument for 
the analysis.   
I find a local average treatment effect (LATE) of 74% increase in net marginal profits for 
urban micro-entrepreneurs that use mobile money.  Although this result is not significant at 
even the 10% level, the magnitude of the estimate cannot be ignored.  Drawing from the 
literature (Altonji et al 2010), I conduct a bounds analysis, which places the true result between a 
36% and 74% increase in profits, which indicates that having access to basic payment 
technology can have a significant positive effect for microenterprises.  These results contribute 
further evidence to the literature that even quite small enterprises can benefit from access to 
affordable and appropriate payment technology.   
This paper proceeds with a review of the literature in Section 2.  Section 3 provides a 
description of mobile money system and mobile phone market in Zambia.  Section 4 explains 
the methodology for the research and an explanation of the instrumental variable strategy.  
Section 5 presents the summary statistics, the results, an analysis of the robustness of the 
specification, a bounds analysis, and interpretation of the results.  Section 6 offers policy 
recommendations followed by the conclusion in Section 7.   
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2 Literature Review 
2.1 Financial Inclusion 
Access to affordable financial services is linked with overcoming poverty, reducing income 
disparities and increasing economic growth.  Despite our understanding of the benefits of 
financial inclusion, an estimated 2.5 billion people in lower to middle income countries remain 
unbanked. This means they lack access to the financial services needed to invest in their 
livelihoods and protect their assets to enable them to move out of poverty or prevent falling 
deeper into poverty.  Not surprisingly, the poor, women, youth and rural residents tend to face 
even greater barriers to access.   Among firms, the younger and smaller ones are confronted by 
more binding constraints to finance as compared to larger firms.5   
Traditional bricks-and-mortar banking infrastructure is too expensive to serve the poor, 
particularly in rural areas.  Innovations in technology, such as mobile payments, mobile banking, 
and digital identities makes it easier and less expensive for people to use financial services, while 
increasing financial security.   More than one billion underserved people in middle and low-
income countries have access to a mobile phone, providing existing infrastructure that can be 
used to sustainably offer financial services such as payments, transfers, insurance, savings and 
credit.6  This thereby provides an opportunity with mobile money services to create greater 
financial inclusion through which to increase economic prosperity for all people, but especially 
low-income households with microenterprises.   
2.2 Technology Innovations and Economic Growth 
Empirical evidence that investigates a direct effect of payment systems on economic growth is 
sparse. Berger (2003) found information technology (IT) innovations to have a positive impact 
on overall economic growth through positive effects on banking systems and bank efficiencies. 
Waverman et al (2005) find investments in mobile telecommunication infrastructure to have a 
positive and significant impact on economic growth.  Specifically, they find that a unit increase 
in mobile phone penetration increased economic growth of a country by 0.039 percent.  They 
further conjecture this impact may be twice as large in developing countries as compared to 
developed countries due to the absence of landline infrastructure.  Given payment technology 
and telecommunication infrastructure investments independently have shown positive effects on 
economic growth, it is expected that coupled together there would be an even greater positive 
effect for an economy.  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 Global Financial Development Report 2014, Financial Inclusion, The World Bank, IFC, MIGA 
6 The Mobile Economy 2013, GSMA 
	   4 
The positive effect of information communication technology (ICT) on improved 
productivity in medium and large firms is well documented in developed countries through a 
myriad of firm and sector case studies.  However, the literature on the effects of ICT on micro 
and small enterprises is limited.   On the basis of field research in Botswana, Duncombe and 
Heeks (2002) find that poor rural entrepreneurs rely heavily on informal, social and local 
information systems. While highly appropriate in many ways, these systems can also be 
constrained and insular.  Greater access to shared telephone services can help break this 
insularity.  Additionally, Duncombe (2007) finds the poor may benefit more from ICT if it is 
applied to strengthen a broader range of social and political assets and if it is use to build more 
effective structures and processes that favor the poor.  Subsequently, Donner (2007) finds 
mobile phone use by micro-entrepreneurs in Kigali, Rwanda enables new business contacts and 
amplifies existing social relationships.  Summarizing 14 research studies for micro and small 
enterprises (MSEs) Donner (2010) finds mobile phone use alone even without the payment 
services helps many MSEs become more productive through improvements in sales, marketing 
and procurement processes.  Consequently, there is an opportunity to investigate the marginal 
impact of mobile money on low-income household enterprises in the least developed countries, 
which as the literature shows traditionally have not had access to such transformative 
technology.  
2.3 Effects of Mobile Money 
Although mobile money literature is still limited, initial empirical evidence indicates that using a 
mobile money account brings positive returns to individuals.  A market-level analysis conducted 
by Mbiti and Weil (2011) found the introduction of M-PESA in Kenya led to significant 
decreases in the prices of money transfer competitors.  Additionally, they found an increase in 
the frequency of receiving remittances, which the authors conclude over-time has contributed 
toward financial inclusion in the country (Mbiti and Weil, 2011, Jack and Suri, 2011).  In 
Mozambique, Batista and Vicente (2013) find evidence that the marginal willingness to remit was 
increased by the availability of mobile money.  They also observed substitution effects of mobile 
money for traditional alternatives for both savings and remittances.    In Niger, Aker et al (2011) 
look at the effects of using mobile money accounts for delivery of cash transfers versus 
traditional methods.  Specifically, they find mobile money reduced the overall transaction costs 
of recipients, while offering an increase in freedom, flexibility, and privacy. A qualitative pilot 
study conducted in rural Cambodia by Vong et al (2012) identify benefits of time, security and 
convenience for micro-entrepreneurs who use mobile money services in rural areas.  From this 
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literature, the expectation is that micro-entrepreneurs would benefit positively from the use of 
mobile money. 
2.4 Savings Opportunity 
Conflicting evidence available today has created an outstanding debate as to whether individuals 
save more or not through the use of mobile money.   According to the study by Jack and Suri 
(2011) 71% of all households indicate saving money at home, “under the mattress”. Moreover, 
they find three quarters (75%) of households that are M-PESA users report also using their 
mobile money account to save.  Among M-PESA users, 21% reported that it is the most 
important saving instrument and 90% say it is one of three most important vehicles for saving.   
Data collected in Tanzania from 3,000 households indicates 90% of mobile money users without 
a bank account report using their mobile account to save or store money in the last six months.7  
From a small pilot study in Uganda, the results indicate that across users, regardless of their 
balances (low, medium, or high), the primary purpose to save in their mobile money accounts is 
for emergencies.   
Despite these user claims, Mbiti and Weil (2011) find in Kenya from analyzing aggregate 
data reported to the Central Bank that M-PESA customers don’t appear to actually be using the 
mobile money account for storing value.  They calculate a low value of average holdings at a 
point in time to be about US$3 (203 KSH).  Additionally, they conduct an analysis of stored 
value and deduced that customers must have high time discount rates, since holding funds in the 
account to minimize usage fees would be advantageous.  In either case the discrepancy may be a 
result of methods used or type of data available, or alternatively a reflection of heterogeneity in 
the broad range of users.   
Interestingly, Dupas and Robinson (2011) find in Kenya that if you simple provide people 
a safe and easy way to save money, they will save for health care needs.   Dupas and Robinson 
(2009) also find strong evidence that a large fraction of female micro-entrepreneurs in rural 
Kenya face major savings constraints.  In an experiment, women provided with savings accounts 
use the accounts to save to increase the size of their business and, in turn, increase their income 
and expenditures.  In addition, they find women use the accounts to help cope with unexpected 
household health shocks, and thus better able to maintain inventory levels over shocks than are 
women without accounts.  Hence there is a need for more empirical research in this regard.  
This question is particularly relevant to this study given the frequent assertion by respondents 
across the various mobile money studies of saving for future business investments. 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 http://www.m-moneydata.org 
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2.5 Empowerment & Diversification  
Through ethnographic research Morawczynski (2009) identifies that mobile money helps rural 
users to manage risk and diversify resources within their existing structures of power and 
dependency, which potentially affects intra-household power distance and bargaining.  Aker et al 
(2011) also find initial evidence through an experiment that due to reduced cost of receiving 
transfers and greater privacy through mobile money there is a potential link to intra-household 
decision-making.  For some women in Morawczynski’s study mobile money is considered secret 
(private) savings that provides women with partial financial autonomy, which allows women to 
make financial decisions without asking their husbands.  In addition, the women noted being 
able to save for the purchase of household items, unexpected illnesses, and school fees.  The 
women also shared their desire to use the mobile money account to save specifically to start an 
income generating activity for greater reliability of income and freedom.  Interestingly, initial 
evidence from Aker et al (2011) suggests that users of mobile money receiving the same amount 
of cash as non-users diversify their diets more and produce a more diverse basked of agricultural 
goods.  These are important areas for further research, especially as it relates to individual and 
household decisions of income generation through farming or other business activities.   
2.6 Social Networks & Risk Sharing 
As found by Marcel Fafchamps (1992) and many other researchers, informal solidarity networks 
provide an important means by which individuals and households share risk.  Access to 
affordable money transfer services has been shown to have an effect on these social networks.  
Morawczynski (2009) documents initial evidence of social capital deepening and broadening 
through the use of mobile money (M-PESA).  This increase in social capital suggests a reduction 
in vulnerability achieved through the solicitation and accumulation of financial resources and the 
maintenance of social networks.  Jack and Suri (2011a) also find M-PESA users have 
correspondingly larger shares of their remittance portfolios linked to other relatives and friends, 
suggesting broader social networks.   
In a subsequent paper, Jack and Suri (2014) explore more concretely the means by which 
mobile money effects social networks through individuals and household sharing of risk. The 
authors introduce a complementary source of incompleteness in social networks, transaction 
costs—the actual costs of transferring resources between individuals in the network.  This 
challenges a dominant assumption in economic theory that transactions between social networks 
are frictionless.  Mobile money has dramatically reduced the cost of sending money across large 
distances in Kenya, which enables the authors to test effects of transaction costs on risk sharing.  
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They find that when households experience a negative income shock, per capita consumption 
falls on average 7-10 percent for a non-user of mobile money.  While households that use M-
PESA with good access to the agent network, experience no such fall in per capita consumption.   
Not surprising, these effects are even more evident for the bottom three quintiles of the income 
distribution.   Hence, mobile money appears to increase the effective size of, and number of 
active participants in risk sharing networks, seemingly without exacerbating information, 
monitoring and commitment costs.  The benefits of lower transaction costs of mobile money 
appear to be sufficiently large enough to offset any incompleteness of insurance that would 
otherwise arise from information or commitment problems within solidarity networks.  Given 
the strong benefits in social networks from the use of mobile money, especially the bottom 
quintiles, similar advantages are also expected among microenterprise networks.  
2.7 Technology Adoption Profiles of Mobile Money Users 
While there were earlier deployments of mobile money in other countries, the launch of M-
PESA by Safaricom in Kenya in 2007 experienced the fastest uptake with nearly 15 million users 
in five years (as of January 2012).8  Using data from the Kenya FinAccess survey data in 2006 
and 2009, which included 4,000 households, Mbiti and Weil (2011) find that active early 
adopters of M-PESA are likely to be urban, educated, banked and affluent confirming this 
profile of early adopters.  Jack and Suri (2011a) conducted a panel study on M-PESA mobile 
money surveying 2,000 households across the country in 2008 and 2010. They also found the 
user profile of early adopters to be more literate, with higher levels of education and wealth, 
bank accounts, urban dwellers, and a slight male bias. In the follow-up survey by Jack and Suri 
(2011a) find with time the demographics of Kenyan users begins to shift.  According to Moore’s 
innovation adoption model, which stratifies users as innovators, early adopters, early majority, 
late majority and laggards (Moore 1991) this is naturally expected.  Jack and Suri (2011a) find in 
Kenya the early majority is proving to be more balanced between men and women, with 
increased uptake from the rural areas and those with less education and less well off.  In both 
rounds they find lack of mobile phone cited as the primary reason for not using the service, 
which suggests that many of the individuals who adopted M-PESA between the two rounds 
were those who already owned mobile phones.  Collectively, these results indicate that with time 
this technology innovation will be adopted more broadly by the population encompassing the 
late majority users and eventually the laggard users.   
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 http://www.saraficom.co.ke/mpesa_timeline/timeline.html 
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As seen, the mobile money literature thus far has focused on the initial effects of usage 
regarding adoption, financial inclusion, savings, risk sharing, and consumption smoothing.  The 
next frontier for impact assessment of mobile money is with intra household decision-making 
and business activities, providing the motivation for this research.  This pilot study looks to 
contribute to the literature in two ways:  first, by addressing the gap in the literature regarding 
the effects of mobile money payment technology usage for microenterprises; and secondly, by 
using an instrumental variable strategy with a cross-sectional data set as a means of determining 
causal impacts of mobile money usage. 
3 Microenterprise and Mobile Money in Zambia  
3.1 Microenterprise in Zambia 
Located in Sub-Saharan Africa, Zambia is a country of 14.2 million people with 40% living in 
the urban areas and 60% living in the rural areas.9  Of this population nearly 5 million people are 
in the labor force with another 16% unemployed.  Of those working 7% are employed in the 
formal private sector and 88% work in the informal sector.  The informal sector is divided 
between the agriculture sector, which comprises 62%, and the remaining 26% work in informal 
non-agricultural enterprises.10  Among the non-agricultural portion, the informal sector category 
includes micro and small enterprises.  Such enterprises are generally defined on a country basis.  
Zambia defines informal enterprises as those with less than five employees.11  According to the 
World Bank (1999) and the IFC (2012) a microenterprise is classified as a business with less than 
five employees and assets worth less than US$10,000.  This study follows this definition focusing 
on urban microenterprises with less than five employees.    
3.2 Mobile Money Systems 
Mobile money is defined as an electronic wallet that is a transactional account offered by a 
telecommunication provider.   The account is linked to the mobile number of the customer.  
Through an agent of the mobile operator funds may be deposited into or withdrawn from the 
account.  Agents are often referred to in the literature as cash–in and cash-out points of service.  
Agents are typically, although not exclusively, general shop owners, distributors, airtime or 
money change outlets due to their high liquidity.  Agents are paid on a commission basis for 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 CIA World Fact Book 
10  Zambia Business Survey 2010, source: Zambia Central Statistical Office based on 2005 Labor Source Survey 
11  The Central Statistical Office (CSO) of Zambia classifies workers as working for informal enterprises when they 
work where they are not entitled to paid leave, pension, gratuity and social security and work in an establishment 
employing less than 5 persons. 
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conducting the transactions.  Once funds are in the account a customer is able send money to 
another person, purchase airtime or other products, pay bills or check their balance directly from 
the phone using a given application.  In some countries, these payment systems have been linked 
to ATM and POS networks for withdrawals or payments, as well as to banks, so that funds can 
be transferred between accounts.   The mobile network operator holds all of the money in a 
collective trust account within a selected regulated bank.  The accounts are not interest bearing 
accounts in Zambia, but the funds are protected within the formal banking system.   Fees for 
using the mobile money services are based on the transaction type and vary according to 
providers.  The cost of trying the services is basically free (zero)12, as there is no cost to open an 
account or deposit funds.  
3.3 Mobile Phone and Mobile Money Markets in Zambia 
The telecommunication market in Zambia includes three providers for voice and data services, 
Airtel Zambia (Airtel), MTN Zambia (MTN) and Zamtel.  As of 2012 the country had 10.525 
million mobile line subscribers13, which does not account for individuals having multiple lines 
making it difficult to know precisely the penetration rate in the country.   Best estimates indicate 
mobile ownership is higher in urban areas, reaching over 72% of adults, decreasing to only 
31.5% in rural areas.14   Data available from 2011 shows Airtel as the market leader with 32.42% 
market share for voice services, MTN with 20.73% and Zamtel 9.8%.15  While more current 
figures are not publically available, according to those working in the sector, MTN has greatly 
increased its market share among voice and data users, moving into the lead in a few of the key 
markets outside of the capital. 
In early 2011, Airtel launched their mobile money offering called Airtel Money and received 
their license in September.   MTN soft launched MTN Mobile Money services in early 2011 as 
well, but received their official license in January of 2012.   As of August 2013, Airtel has 1.2 
million registered mobile money subscribers, of which approximately 14,000 to 15,000 are 
currently regular users of its mobile money services.16   Consequently, at the time of the research, 
mobile money had only been on the market in a broad way for about 18 to 21 months, resulting 
in an early stage and competitive market with only two providers. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 A person can complete a transaction for as little as 2Kwacha (37 US cents) by buying some airtime or electricity 
for no additional cost, which is a low risk means of testing the system works.   
13 CIA World Fact Book 
14 Mapping the Retail Payment Services Landscape: Zambia, FinMark Trust, November 30, 2012 
15 Mapping the Retail Payment Services Landscape: Zambia, FinMark Trust, November 30, 2012 
16 http://www.itwebafrica.com/mobile/322-zambia/231451-airtel-zambia-aims-for-500000-mobile-money-
transactions#sthash.tol5Dwlq.dpuf 
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As of May 2012, 4,700 Agents were reported in the country, of which 4,000 were attributed 
to Airtel and 370 to MTN.17  According to MTN as of June 2013 they had 400 mobile money 
agents in their network, but they were actively recruiting more.  In Livingstone I observed at 
least four new MTN agents being signed and two existing agents working on starting additional 
outlets.  As well, one mobile money agent serving both companies indicated that their MTN 
transactions per month had surpassed Airtel transactions providing further evidence of the 
shifting market.   
At the time of this study, both providers offered the ability to buy airtime from the account, 
send money, pay bills, and purchase goods, such as electricity and cable.  During this period 
MTN launched a promotional campaign of free mobile money transfer to encourage customers 
to sign-up for an account and try their services.  Airtel was also actively collaborating with 
merchants in the capital city of Lusaka, such as restaurants and theaters, to provide the ability to 
pay for services using mobile money.  One expectation of the MNOs for mobile money is that it 
will increase customer loyalty and reduce customer churn.  In reality, customers will often get 
two mobile lines to take advantage of the different product offerings and pricing options.   
4 Methodology 
4.1 Data Collection 
The data for this survey was collected in Livingstone, Zambia from June through July 2013.  The 
district of Livingstone has a population of approximately 144,000 with 137,000 living in 
Livingstone town according to the 2010 census.  Ten local markets in Livingstone were 
randomly selected18 out of 22 from which to interview entrepreneurs.  However, a couple of the 
markets failed to generate enough surveys or have the type of microenterprises desired, such that 
two markets were dropped and three additional markets were added making a total of 11 
markets surveyed.19  Micro-entrepreneurs were interviewed at their place of business in the 
markets.  To ensure a random selection process to identify entrepreneurs to interview, a coin 
toss was made to determine from which corner of the market to begin.  Enumerators moved 
every 2 to 4 businesses, depending on market size, inquiring if the business owner was present 
and requesting that they participate.  If the micro-entrepreneur agreed, then the interviewer 
proceeded.  If they said no to either question, then the interviewer shifted to the next business to 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17 Mapping the Retail Payment Services Landscape: Zambia, FinMark Trust, November 30, 2012 
18 Excel was used to generate the random selection of the markets. 
19 Chandamali was the initial test market, 2nd Class/Green Market, Libuyu, Maramba, Mbita, Mukuni, Ntalahouse, 
Park/Parlamat, and Zimbabwe/Town Center, COMESA, Ellen Britel. 
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continue the process.  Following a successful interview, the enumerator again skipped 2-4 
enterprises to inquire again.  This was repeated thorough out the market until it was covered.    
From this approach 432 entrepreneurs were interviewed either with a short survey or a 
long, more in-depth survey.  Interviews lasted approximately 20 to 60 minutes depending on 
survey length, number of interruptions, and understanding levels of the person being 
interviewed.  Enumerators were instructed to conduct the long survey first, however, if the 
entrepreneur was not willing to give the necessary time the shorter survey was conducted.  The 
short survey was a subset of the full survey, intended to capture at least the core information 
required for the research.  Of the 432 interviewed, 188 business owners completed the long 
survey and 244 completed the short survey.  Of these only 223 had sufficient information on 
business financials, in particular profits on which this analysis could be based.  From those 204 
were used for this analysis, 73 mobile users and 131 non-mobile money users.   A persons’ 
choice to not respond to the profits question is assumed random, as there is no indication in the 
data of patterns for not responding. (See Table V)  In many cases, the response provided to the 
profits question was simply, “I don’t know”, which could have been true given that they do not 
keep track or they gave it as an acceptable way of saying they didn’t want to share the 
information.20  
Potential confounding factors of this pilot study include possible measurement error in 
the dependent variable, as noted, many people were not able to able to account for their profits 
and other business financials.  Subsequently, there is likely an inadequate control for different 
levels of capital.  The study is a small sample size in only one urban market.  In addition, micro-
entrepreneurs were the only data source.  Even minimal collaboration from the mobile network 
operators, such as providing activation dates, transaction types and frequencies could have 
helped strengthen this analysis significantly.  Nonetheless, the methods and results are 
informative enough to guide exploration of this topic and future research.   
4.2 Instrumental Variable Strategy 
To identify the causal effect of mobile money usage on microenterprise this research compares 
micro-entrepreneurs who use mobile money with those who do not.  As anyone in the country 
may choose to sign up for the mobile money service it raises the issue of self-selection bias, in 
particular that unobserved characteristics of entrepreneurs might be correlated with both 
adoption and profits.  The newness of the service in the country raises the concern that early 
adopters of mobile money may posses a greater risk taking spirit, which may cause them to have 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
20 In approximately 15-20 cases where revenues and expenditures were provided, missing profits were calculated.   
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more successful businesses in general.   In order to address these empirical challenges, I employ 
an instrumental variable strategy.    
If this selection bias is an issue, it would manifest as an omitted variable bias and the 
independent variable and the error term would be correlated.  In this case, early adopters of 
mobile money may be systematically different than later adopters in such a way that would also 
affect profits, most notably through a stronger entrepreneurial spirit.  These unobservable 
characteristics remain in the error term causing a correlation with mobile money usage, breaking 
the conditional independence assumption necessary for identifying the causal effect.  Therefore, 
I instrument for the endogenous variable to strip away this confounding factor by using mobile 
operator as an exogenous indicator of mobile money usage.   
Distance to agent location and density of agents at 1Km, 2Km, 5Km, and 10Km has 
been used by the literature to instrument for mobile money users.  However, this specific spatial 
data was not available for this research.  I did try to identify distance to nearest agent from place 
of business in minutes taken to walk to the agent.  Unfortunately, this did not provide enough 
variation to be useful.  Distance to agent and agent density are considered exogenous metrics, 
both external to the system being evaluated and not correlated with the outcome variable.  
Given the mobile money provider determines the agent locations and density of agents, I use as 
the excluded instrument the next closest determinant, which is the mobile operator providing 
the service.  
To better understand the validity of the instrument in the Zamibian context (as well as 
much of Africa), it is important to understand the multi-phone line/SIM culture.  It only costs 
5Kwacha ($1US dollar) to get a mobile phone line/SIM versus a minimum 100Kwacha ($20US) 
to buy a basic new phone.  Phone ownership is considered a wealth status and may be 
endogenous with profits for micro-entrepreneurs; therefore, for the purpose of this analysis I 
rely on SIM ownership as indicative of having a mobile phone.21  To activate a mobile money 
account an individual needs only to have a national identification card and mobile phone 
line/SIM with either of the two mobile money providers, MTN or Airtel.  In this limited 
monopolistic context, mobile operator is a strong predictor of being a mobile money user.  
Given the low cost of getting a second or even third line, a change in mobile money usage 
(potential assignment) is near frictionless and maybe influenced by the operator (instrument) 
through agents or direct marketing.    
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
21 In a few cases, the entrepreneur may not currently own a phone because it was broken or lost.  They use their 
own SIM and borrow the mobile handset of relative or friend.  
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In this competitive market, I exploit the variation amongst the mobile network operators 
(MNOs) that provide mobile money service, in particular, variation of market entry, agent 
deployment, and marketing efforts as an exogenous factor affecting customer uptake of the 
service.  Of the two firms, Airtel is the incumbent provider of voice services in the country and 
launched their mobile money services first, four months before MTN.  Hence, as seen in the 
sample, it is more likely that a person with only one phone line would be an Airtel user.  
However, if you are mobile money user, then you are more likely to have an MTN line, although 
you may have both. (See Tables III and IV in the Appendix).  This is believed to be the case due 
to more aggressive marketing efforts of MTN, at least in Livingstone leading up to and during 
the study.  MTN had numerous visible billboards around town and noticeable signage at agent 
locations.  Entrepreneurs indicated they had TV and radio ads running as well regarding the free 
promotion for sending money.  Airtel had visible marketing too, but much less of it.   
The close proximity in launching the mobile money services coupled with the national 
coverage provided of both companies means that individuals could remain with their existing 
phone operator and still access this new service. The micro-entrepreneur in this market has 
limited choice of operator for reasons outside their control, such as communication regulations, 
competition, and accessibility of service.  Additionally, the MNOs’ decision to enter the mobile 
money market is driven by concerns such as technology, marketing and agent management.  
Collectively, I argue the mobile operator’s decisions are plausibly exogenous to a 
microentreprenuer’s business decisions, conditional on having a mobile phone and controlling 
for covariates of business type, business ownership, and market fixed effects.   Coupled with the 
low cost of acquiring a second phone line and the competitive environment between the two 
providers, the chances of having at least one phone line with either MTN or Airtel is as good as 
random.  This makes mobile operator a strong predictor of being a mobile money user, and 
consequently an effective potential instrument.  Furthermore, the ease with which an 
entrepreneur can acquire an additional line ensures the instrument can effect change in potential 
treatment assignment.   Consequently, conditional on having a phone line, mobile operator is as 
good as randomly assigned in this environment, thus satisfying the independence assumption for 
the first stage.  
A second necessary assumption for this analysis is that the outcomes be a function of 
only mobile money user, and not mobile operator.  Stated differently, this exclusion restriction is 
a necessary claim that a unique channel for causal effects of the instrument flows only through 
treatment (mobile money usage). Given that early adopters of mobile money may be more 
entrepreneurial in spirit than later adopters, I condition on covariates that embody this same 
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spirit, such as type of business,22 market to sell in, maintaining a bank account, and earlier life 
choices, such as education.  Conditional on these covariates along with age, gender and having a 
mobile phone line, all other effects on microenterprise profits are attributed to mobile money 
usage, thus satisfying the exclusion restriction.  In other words, nothing remains of the first stage 
that correlates with the error term in the second stage.  
One final assumption of monotonicity is necessary for this analysis of heterogeneous 
effects, which means that while the instrument may have no effect on some people, all those 
who are affected, are affected in the same way.  More formally this is D1i≤D0i or D1i≥D0i for all i, 
where D is the potential treatment assignment.  In this case, it is plausible to assume that choice 
of carrier either makes one more or less likely to use mobile money, but not both.  Within a 
heterogeneous effects framework, given the exclusion restriction, the independence of 
instruments and potential outcomes, the existence of a first stage and monotonicity maintained, 
the Wald estimand can be interpreted as the effect of the treatment on those whose treatment 
status can be changed by the instrument. (Angrist & Pischke 2009)  This parameter is known as 
the local average treatment effect (LATE) and is the parameter of interest for this analysis.   
4.3 Empirical Specification 
In this section I present the specification for the instrumental variable approach using two-stage 
least squares.  In the first stage, I regress the mobile money usage on the instrumental variable, 
comprised of mobile operators that provide mobile money.  As people can have lines with all 
three mobile operators, there is a dummy variable for each operator used per individual.  I add 
the dummy variables for MTN user and Airtel user together to create a single instrument 
variable, which can be 0, 1 or 2.  In the case of zero, it means the entrepreneur has only one 
phone line and it is with Zamtel.  This single variable is an even stronger predictor of uptake of 
mobile money services than having the two variables independently. Business ownership, 
business type, market, age, education, gender, and having a bank account are included as 
covariates given their predictive power on profits, the outcome variable of interest.23  The 
Zamtel user variable is also included to fully condition on having a mobile phone line, since the 
other two are included as the instrument.   
The primary hypothesis being tested is that there is no change in profits for mobile 
money user. In the following expressions of the two stage reduced form, M is the bivariate 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
22 Business type is more of an indicator of product/service type, as all the micro-entrepreneurs are involved in some 
form of retail sales or services.    
23 I explored using number mobile lines as covariates as well, but this created issues of multicolinearity with the 
other operator variables.  While number of mobile phones is a good wealth indicator, it is endogenous in this 
identification.  
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variable representing the entrepreneur’s usage of the mobile money service or not.  The 
instrument is denoted as P, which is a combined value of the mobile operators that the 
entrepreneur uses that offer mobile money at this time (MTN and Airtel).  Finally, X is the 
vector of covariates outlined above. 
 
Stage 1 
Mi =  δ0 + δ1Pi  +  δ2X’i + ui  
 
Stage 2 
Yi  = β0  + β1MIVi + β2X’i + vi 
 
In the second stage, log of total profits is regressed onto the instrumented variable (MIV) 
along with the same set of covariates (X). Total log profits for the last month are used as the 
dependent variable.  This is based on the validity found in a study of microenterprise self-
reporting of profits in Sri Lanka, whereby firms were found to underreport revenues by around 
30% and underreport profits by 20% (Mel, McKenzie and Woodruff 2008).  There is no 
indication from the interview process or the sample that indicates there might be any difference 
between the two groups, those using mobile money and those not using mobile money, in their 
reporting (or under reporting) of profits.  Consequently, as this study is looking only at 
differential change, not absolute values, no adjustments in profits are made.  Finally, for the 
analysis of the types of changes induced by mobile money general percentages are used. 
Given the literature, it is hypothesized that access to low cost payment technology will have 
a positive effect on microenterprises.  There are potentially three mechanisms with which this 
may be caused.  One is the real-time nature of the transaction, such that both the buyer and 
supplier know immediately that the funds have been transferred even though they maybe in 
separate locations.  Reduction in risk may lead to greater or more diverse inventory purchases 
that result in higher profits.  Additionally, this may save on transportation costs, which can be 
applied to an increase in inventory purchasing that increases profits.  Second, being able to 
access the funds remotely, for a range of purposes, at anytime of the day without preplanning, 
may lead to opportunities that increase profits that would otherwise have been missed, if one 
had to take the time to physically travel to collect the necessary funds.  Third, the mobile money 
account may provide a liquid, convenient and safe place to hold funds, which reduces allocation 
of funds to personal needs and leads to more capital investment in the enterprise. This increased 
investment in turn leads to higher profits.  
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5 Data Analysis and Results 
5.1 Sample Description 
Micro-entrepreneurs were randomly selected from ten markets within Livingstone that were also 
selected at random.   Interviews were conducted with 430 micro-entrepreneurs providing a 
viable sample of 204 consisting of 73 with mobile money accounts and 131 without. 24  
Comparing mobile users and non-mobile users, I find a sufficient balance across the groups, 
which mirrors the balance found in the full sample of 430 surveys.  As seen in Table I there are 
minimal difference between the two groups among personal attributes, such as age, education, 
gender, use of English, and having a bank account.  This holds true for most business attributes 
as well, such as ownership status, business structure, business registration, market, and length of 
time in business.  
Number of mobile phones, which in this case is wealth indicator, is significantly different 
as a single categorical variable, but not at the sub-category level.  The same is true for number of 
phone lines/SIMs. (See Table III in the Appendix)  Recall, there are twice as many non-MM 
users as MM users.  As a whole, 70% of the sample owns two or more phone lines, while 65% 
own only one mobile phone.  Of those who own two or more than two mobiles, they are equally 
balanced between the control and treatment group, respectively.  For those with one mobile, 
there are twice as many non-MM users as MM users, driving the overall difference.  Not 
surprising, there is a higher propensity of mobile money users with multiple phones, and those 
not using are more likely to have only one phone and one line.  This is indicative of the still early 
stage maturation of the mobile money market and reflects uptake of mobile money in other 
markets.  Early adopters are typically wealthier, more educated and banked as compared to those 
who adopt later.  The near balance in this sample is a fortunate factor at this point in market 
maturation, perhaps indicative of the degree of collective marketing by both providers.  Due to 
these potential systematic differences in mobile money users, I include education and bank 
account as controls in the regression.  Due to issues of multicolinearity with operators, number 
of phones and phone lines cannot be included. 
Categories for business structure include on the ground or with a portable table or crate, 
to market stall with roof covering, stall or table in a market building, or a cement shop.  Business 
ownership indicates if they are the primary owner of the business, while business partnership 
distinguishes between sole proprietor, partnership with spouse, with other relatives or with non-
relatives. Business registration could have been with the local council, the national registration 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
24 Insufficient information on profits or other important covariates reduced the sample.  Outliers above 10,000 
Kwacha (two observations) and below 50 Kwacha (three observations) were excluded. 
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authority (PACRA), other form, or not at all.  The entrepreneurs operated in one of ten different 
market areas that were surveyed. 
Age and age squared are used as measures of experience, as with length of time in 
business, which was divided into six-time categories. 25   Education is measured as levels: 
informal/none, completion of primary school, high school, vocational diploma, university 
degree, or higher degree. Respondents were asked which languages they used on a daily basis 
given that Livingstone is a border town and people speak a variety of languages.  Bemba and 
Nyanja are the universal languages of the area so people are more likely to speak these languages 
along with others, this is found to hold true in the data.  English is the official language of the 
country taught in schools and might have been indicative of greater privilege, thus I include here 
as a potential indicator of wealth or possibly broader social networks.   While not all of these 
characteristics were used in the actual regression due to the sample size being too small, it is 
useful to see that across a broad array of observables there is a balance between the groups.    
In all cases, type of business is a different form of selling in the market, which has been 
divided into an arbitrary array of categories:  retail (large mixture of items), groceries, fresh 
foods, personal or home goods, food services, or personal services.  As seen in Graph 2 in the 
Appendix, those selling groceries are more likely to be a mobile money user significant at the 1% 
level.  Groceries refers to people selling a small to large array of basic staple items, such as bread, 
eggs, oil, flour, rice, juice, etc. However, those providing personal services, such as working at a 
Salon or giving massages, are less likely to be a mobile user significant at the 10% level.   This is 
likely the case because personal services rely more on their own abilities then sourcing products 
from various suppliers, therefore they have lower need to adopt the services.  While each type of 
business has a substantive effect on profits, only personal and home goods is significant in this 
case.  This likely due to it being the most prevalent category, giving it enough power to show an 
effect in this small sample size. 
5.2 Core Findings 
The single instrument is significant at the 1% in the first stage regression with an F statistic of 
9.10, indicating a clear effect of the instrument to predict uptake of the service.  Subsequently, I 
find a local average treatment effect of 74.6% increase in net marginal profits for micro-
entrepreneurs using mobile money as compared with those not using the service, although it is 
not significant, likely do the large standard errors generated by the 2SLS procedure. (See 
Appedenix Table II Column 1)  Still the magnitude and potential economic significance cannot 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
25 Less than one year, 1-3 years, 3-5 years, 5-7 years, 7-10 years, greater than 10 years 
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be ignored.  As there is no indication of heteroskedasticity, I use standard errors for the 
analysis.26  
As expected, I find that age, education, having a bank account, business ownership and 
market, have a positive impact on profits, while being female has a substantive negative effect.   
Female is significant at the 1% level, market is significant at the 5%, business ownership and 
business type for one category are significant at the 10% level.  
5.3 Robustness Checks  
There is a possible concern of insufficient correlation between the variable of interest and the 
instrument given the first stage F-statistic was below 10 (only 9.19), indicating a potentially weak 
instrument.  If the instruments are weak and there are many over identifying restrictions, the 
2SLS estimator is biased toward the probability limit of the corresponding OLS estimate.  Given 
the small sample of this study, per the recommendation of Angrist and Piscke (2009), I run the 
same regression using limited information maximum likelihood (LIML) as the estimator as a 
comparison for testing of weak instruments.  As this is only valid with an over identified model, 
I use the mobile operator dummies independently so there are two instruments for one 
endogenous variable.  This regression provides nearly the same coefficient (74.4%) with basically 
the same stand errors and significance (See Table II Column 2 above).  With a p-value of 0.9615 
for the Basmann F statistic, I fail to reject the null that the model is over identified.  While it is 
not possible to prove that the instrument is too weak, the similarity in these coefficients and the 
failure of over identification provides further evidence that the regression is properly specified 
with the IV 2SLS.  
An additional concern arises from the results of the Wu-Hausman and Durban tests of 
endogeneity.  In both cases, the p-value is too large to reject the null hypothesis that the mobile 
money user variable is exogenous.  The Durban Chi-squared p-value is 0.5955 and the Wu-
Hausman p-value is 0.6107 for the F-statistic.   As conceptually it is unlikely that having a mobile 
money account is not endogenous with profits given the selection bias, I look to the literature 
for a reference.  Doko Tchatoka (2012) find when identification is weak and the number of 
instruments is moderate some versions of suggested Hausman and Taylor (1980, 1981) tests are 
invalid. This is particularly apparent if one is assessing the partial exogeneity hypotheses.  While 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
26 To ensure the most precise estimates of errors possible I ran the regression with clustered errors, even though 
there are only 10 unique clusters.  This produced the same coefficient estimate, but with smaller errors and higher 
significance indicating downward bias in the errors.  Therefore, to be conservative I remain with the conventional 
standard errors. 
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this perhaps explains the reason for the test of endogeneity failing, it is still not sufficiently 
informative.  
Consequently, I run an OLS regression as it will be both consistent and unbiased, if there 
is no endogeneity.  The results can be found in Column 3 of Table II.  The coefficient remains 
substantively positive at 36.2% and becomes significant at the 5% level. With the OLS estimator, 
nearly all the covariates reduce in magnitude, but remain or increase in significance. Given the 
potential issues with the IV strategy, I now turn to a bounds analysis of these two point 
identifications that relies on weaker assumptions.  
5.4 Bounds Analysis 
To address concerns of potential selection bias that may be present from unobservable variables 
not being fully controlled for by the IV estimation given the strong assumptions of 
independence and exclusion, I explore applying bounds to the findings of this paper.  Altonji et 
al (2010) have developed a theoretical model from which to infer properties of unobserved 
covariates based on the observed correlation structure of the observed covariates.   Specifically, 
they use the relationship between a potentially endogenous variable (or an instrument for that 
variable) and the observables to make inferences about the relationship between such a variable 
and the unobservables.  The authors build off the reality that most research design and data 
collection is not based on a selection of the best observable characteristics, but rather a random 
selection of accessible variables.  Then they conjecture, if the observables are correlated with one 
another, as is in most applications, then the observed and unobserved determinants of outcomes 
are likely to be correlated as well.  Going further, they contrast the standard IV or OLS 
conditional independence assumption (that the researcher has chosen the control variables so 
that the instrument (or treatment itself) are not related to the unobservables) with this new 
assumption (that the control variables are randomly chosen from the full set of variables that 
influence the outcome), and argue that the truth is likely somewhere in between.   
Through a Monte Carlo experiment they provided preliminary evidence supporting their 
mathematical model.  One of many findings, they consistently identify a region of results, one 
end occurring at the instrumental variable estimate with the conditional independence 
assumption and the other end, occurring at the “observables like unobservables” assumption.  
Additionally, they find OLS to be biased downward in the case of a positive correlation between 
the observed and unobserved covariates, suggesting that OLS is a plausible lower bound in the 
absence of being able to derive a more exact minimum estimate using their methods. 
Cautiously, I apply these preliminary results to the context of this research given their 
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findings are based on a broad array of covariates and 1000 observations.27   This data set is small 
in comparison with only 204 observations and seven observable covariates out of a viable 
potential set of about 25-30 observable and unobservable variables.  While the observables are 
few, they do have explanatory power and are plausibly representative of the full range of factors 
that could determine outcomes.   
While one could potentially gather more observable data about the microenterprises on 
marketing, purchasing frequency, diversity of suppliers, low value versus high value products and 
services offered, high or low volume business models, frequency and purposes of mobile usage 
for business, all of these initial decision are driven by the same unobservable characteristics of 
the micro-entrepreneur, such as personality, passion, gumption, risk attitudes, internal (i.e. 
prestige) or external (i.e. children to support) incentives, ability, entrepreneurial savvy, market 
opportunities, a person’s natural gifts with people, numbers, creation and their own values.  It is 
impossible to separate the two, as the observable variables are merely a reflection of the 
unobservable characteristics.  The correlation between the observables and unobservable 
variables is likely to have a property of monotonicity, as it is hard to imagine that an individual 
would behave in one manner in one case and differently in the next.  Which is to say, the 
relationship between the observables and unobservables would likely be affected in the same 
way, if affected at all.    
Accepting this premise of selection on unobservables being the same as selection on 
observables as a plausible assumption for addressing self-selection among mobile money users, 
my prior is that the unobservables are likely positively correlated with the observables.  Then 
drawing from the findings of Altonji et al (2010) the OLS estimates, which may be biased 
downward, provide a plausible lower bound.  At the other end, given conditional independence 
and the exclusion restriction hold, then the IV estimate provides a plausible upper bound.   
Consequently, this approach bounds the findings of this paper between a 36.2% and 74.6% 
increase in profits for micro-entrepreneurs using mobile money.  These results provide further 
confidence to the conclusion that access and usage of affordable payment system infrastructure 
has a substantive and positive effect for microenterprises.  
5.5 Interpretation of Results 
Drawing from economic and technology adoption theory, I offer four plausible explanations for 
the unusually high net marginal benefits to microenterprises.  First, it could simply be due to 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
27 Altonji et al (2010) note given the conditions required that it is dangerous to infer too much about selection on 
the unobservables from selection on the observables if the observables are small in number and explanatory power, 
or if they are unlikely to be representative of the full range of factors that determine an outcome.   
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chance of sampling variability in the markets, especially given there are only 73 respondents that 
were mobile money users and nearly twice as many that were non-mobile users (131).  With an 
equal amount of mobile money users, I may have found the average profits among mobile users 
to be lower causing the difference to be lower as well, although likely still positive.  That the 
sample was randomly comprised of one in three micro-entrepreneurs with mobile money 
provides further evidence that the market is still in its early phase. 
The theory of technology adoption life cycle28 offers a second lens by which to interpret 
these results.  Technology adoption theory describes a probability curve of adoption overtime by 
users that has a normal distribution with a gap, separating users according to their adoption 
profiles.  (See Graph 5 in the Appendix.)  The path of adoption within a given market moves 
from innovators to early adopters, followed by a chasm, then early majority and later majority, 
and eventually the laggards. 29    The innovators and early adopters are described as willing to try 
the technology even when it is expensive and cumbersome.  To the extent the technology and 
related services can be refined to more easily and affordably meet the needs of the masses, the 
early majority and late majority users subsequently take-up the technology.  Eventually the 
laggard adopters will begin using it.  I am unaware of any economic research that fits a choice 
behavior model to this predictive technology adoption model.  Business literature indicates that 
firms who adopt technology or new processes first, in general, have greater returns to 
investment then those who adopt later.  These benefits are typically gained through the first 
mover advantage.  However, it is unknown if this will hold true for the adoption of mobile 
money, with higher returns for early uses and diminishing returns for the latter adopters.  
Alternatively, it maybe found that a constant return to the user regardless of when they adopt 
the technology.  At this point there is no indication that if a mobile money user had adopted 
later, they would have a different return.   
Presuming that they may be higher expected returns to innovators and early adopters of 
technology, this may provide some explanations for the higher than expected impact of mobile 
money usage in this study.   Given the mobile money market is only about 18-21 months old at 
the time of the study, it is reasonable to assume that it is the innovators and early adopters who 
thus far have been enticed to use the service.  Jack & Suri (2011) and Mibit & Weill (2011) find 
evidence that mobile money users follow this same pattern of technology adoption as the 
broader portion of the population takes up the technology.  Both studies in Kenya with M-	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
28 From Crossing the Chasm, by Geoffrey A. Moore, provides a framework for thinking about adoption of 
information and communication technology through the life cycle of the technology.  
29 Of course there are always some who never adopt, constituting defiers in the economic sense, but who are small 
enough in proportion to be undistinguishable from zero. 
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PESA find that the innovator and early adopter profile of mobile money users is wealthier, 
banked, more educated and urban.   As more of the population adopts the technology the 
profile of the users becomes less wealthy, less educated, less likely to have access to financial 
services, more rural and more likely to already own a phone, which mirrors more closely the 
population of Kenya as a whole.   Given that I control for each of these profile factors through 
the covariates, the effects for the early adopters and innovators indeed maybe of greater benefit.  
Nonetheless, this magnitude factor would apply to any of the control group had they been first 
users.   
A third explanation for the high benefits may come from production theory.  
Microenterprises are known to be on the poor end of the economic scale, therefore according to 
theory a greater marginal return to human and financial capital would be expected as compared 
to larger firms.   The investment in a mobile phone coupled with the time invested in learning 
how to use the mobile device and mobile money service defines the basis of this investment.  
Hence, the expectation of positive and high returns to this capital investment for a 
microenterprises is quite plausible given the premise of diminishing returns. 
Finally, by using mobile money the micro-entrepreneurs may have saved on transportation 
costs and using the service may have enabled people to save with greater ease, increasing their 
capital for inventory.  As well they may have gained additional sales from not having to leave the 
business to handle financial transactions, generating additional revenue.  This extra capital 
applied in the context of microenterprise may not be very much in absolute value, say an extra 
$5 to $10 (25 to 50 Kwacha) per month, but it could drive a 35-75% change in net marginal 
profits, if it increased the base inventory investment by one third or more.  While individually 
and collectively these explanations provide a rationale for the rather high net marginal returns 
found by this study, none of these reasons would invalidate the identification strategy, thereby 
providing greater credence to the instrumental variable approach used for the analysis.  
5.6 Additional Findings 
A limitation of the study design is that it only provides a demonstration of the causal effect of 
mobile money for microenterprise, but fails to show the mechanisms by which this effect is 
made.  Additional findings are provided here to facilitate further conceptual thinking about the 
channels and choices through which the benefits might be derived.   When asked if using mobile 
money had improved their business over half (54.3%) responded positively with 30.7% denoting 
very much and 23.6% somewhat.  While nearly one-third (31%) said the business had not been 
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affected at all, possibly due to a lack of understanding about their true profits.  (See Graph 3 in 
the Appendix) 
Most noteworthy, is the entrepreneurs’ perception of their usage of the mobile money 
account as a place to hold funds for the business.  When asked about the types of changes made 
since using mobile money, 42.7% reported that with mobile money it was easier to save for 
business purposes.  Additionally, 28% indicated it was easier to save for personal needs.  This 
supports Dupas and Robinson’s findings (2009 and 2011) that given a safe and easy place to save 
people will do so for business investments and health emergencies.  Relatively few responded to 
buying inventory more frequently, from farther afield, or from different suppliers indicating little 
change in purchasing habits thus far.   Only 5% indicated selling more or selling to a broader 
group of customers.  It may just be too early to identify these effects.  Not surprising, as it is not 
available formally by any institutions, only one respondent indicated using mobile money to 
receive or repay a business loan.   
Out of 108 respondents that use mobile money asked in the long survey, 18.5% indicated 
using the service to pay bills and 19.5% denoting using the account for buying airtime.  
Additionally, 7% indicating using the service to pay for inventory or inputs, 3% denoted using it 
to pay for transportation or deliveries.  While 9.25% indicated using the account to save to grow 
the business, 9.5% specifically indicated using the account to save to buy more inventory.  
Regarding money transfer usage, by self reporting out of 75 users with mobile money I find 52% 
choose mobile money methods over other money transfer options due to convenience, 49% 
choose it for affordability, and 24% for safety, 6.67% prefer mobile money for privacy and 4% 
as a means to bank funds. 
Of those currently not using mobile money, 20% indicated not knowing about it or not 
knowing how to use it, which is an education problem with the market.  Another 23% indicated 
not having a need for the service, which is a perception problem.  Forty-five percent indicated 
no reason or not having registered yet, indicating a marketing problem.  The remaining 
respondents (12%) indicated lack of access, money and cost as reason for not signing up.  These 
responses suggest amble opportunity in the market for greater adoption of the services.     
In the industry, it is well known that a critical factor to making mobile money systems 
successful is the quality of the agent network.  Having reliable (funded and open), trustworthy, 
and accessible agents has a significant impact on the adoption of the new service in a country.   
This study provides further evidence of the role of agents in usage of mobile money services.  
As self reported by the mobile money users, 49% came to know about the service through an 
agent, 18% through TV commercials, followed closely by family, friends and associates (17%) 
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and 13% thru radio and fliers.  When asked about whose advice most influenced them to signup 
for an account, again 46.7% indicated the agent, with friends 18.7%, self 17%, customers, 
suppliers, associates or other business owners 12%, and family 5%.  When asked from whom 
they learned how to use the service, 60.8% indicated the agent, 14.9% friends, self 12%, family 
5.4%, 6.75% others.  Collectively, this indicates a high dependence of success at least in the early 
stages of the new system is upon the quality of the agents selected and their ability to promote 
the service to the community.      
6 Policy Implications 
The LATE results of this pilot study are positive and substantive, indicating that even the 
smallest entrepreneur gains from access to appropriate technology, in particular payment system 
infrastructure.  Further research is required to verify these results are persistent across markets 
and rural areas.  Nonetheless, there are some clear policy implications that can be considered 
now.   Government has the opportunity to play a vital catalytic role in the success of mobile 
payment system adoption.   
Historically, rural micro and small entrepreneurs are cut off from markets due to significant 
distances and low population densities.  Payment technology can help bridge the gap between 
rural and urban markets, suppliers and buyers.   For rural entrepreneurs this would be expected 
to have a great benefit.  The policy implications are paramount in this regard, requiring careful 
consideration and measurement in implementation.  Cost-sharing with telecommunication 
providers to implement towers in low-density areas, which would never justify private sector 
returns, could be one way to boost economic development.  If at least one or more 
telecommunication providers used the tower to offer not only voice and data services but also 
payment services, it could create local and regional economic activity, which would be a 
meaningful public good.     
Governments can provide consumer education around the use of mobile payments to help 
bolster confidence, adoption and use of the payment system.  Additionally, governments could 
use the mobile money to pay out salaries, social benefit payments, pensions, and even collect tax 
payments to drive usage.  A low cost national registry for micro-entrepreneurs could also help 
facilitate customer to business (C2B), which requires a different payment structure than 
traditional long distance money transfer services.  Collectively these efforts would increase the 
return on investment for the private sector and ensure sustainability of the systems, so that all 
people in the country may have access.   
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7 Conclusion 
Through a pilot study in Livingstone, Zambia, I examine the impact of mobile money usage on 
microenterprises.  Mobile money payment systems have spread rapidly around the world in the 
last decade.  While developing countries are powered by informal economies, traditionally this 
sector has had limited access to information technologies.  Mobile payment system infrastructure 
has the potential to transform the broader informal sector and the way microenterprises conduct 
business, in particular.   This opportunity provides the motivation for this research.    
To address the inherit selection bias in this analysis as mobile money services are 
available to everyone, I employ an instrumental variable strategy. Given the competitive 
telecommunications market, the MNOs relationship with agents and the multi-SIM culture in 
Zambia, type of mobile operator is used as the instrument for the analysis.  With this empirical 
strategy, I find a local average treatment effect of 74.6% increase in net marginal profits for 
urban micro-entrepreneurs that use mobile money, and I calculate bounds that range between 
36.2% and 74.6% increase in profits.   
This is an important finding for policy makers.  These results indicate microenterprises 
are in need of not only access to finance, but also access to appropriate payment systems to 
improve profits.  In addition, mobile money may increase growth in the informal economy 
through greater financial and economic inclusion.  Governments have a catalytic role to play in 
the success of the mobile money system, in particular through consumer education, universal 
access, registration and delivery of payments, such as salaries, pensions and social benefit grants. 
This study contributes to the literature, which is sparse for both microenterprise and 
mobile money, in general, and uniquely, through the IV and bounds analysis, potentially 
validating the approach.  Further research is required to determine how impacts may vary with a 
broader sample size, across more towns and markets, as well as, differences in urban to rural 
benefits to validate the results.  Additionally, it is useful to understand more clearly the effects of 
payment technology adoption, especially as markets become saturated overtime. Finally, in 
mature mobile money markets, evaluating the long-term effects on country level economic 
growth will be valuable.   
From this reduced form analysis, mechanisms of the positive return are not identified, 
however, related data from the study provides initial suggestions.  Micro-entrepreneurs appear to 
benefit from the convenience and lower risk of real-time transactions, greater liquidity due to 
easier and more fluid access to funds and a safe and easy way to save for business purposes.  The 
additional capital acquired and applied to the business through these means, although small in 
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absolute value, if invested in a microenterprise with a low capital base, translates into high net 
marginal change.  Hence, there is also a need for future research to develop and validate 
structural models that capture these effects.  
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Appendices 
 
 
Table I  Summary Statistics 
  MM Users Non-MM Users     
Variables Obs. Mean Obs. Mean T-Test   
Age 73 31.7 131 32.7 0.723   
Education 73 2.877 131 2.977 0.920   
Female 73 0.466 131 0.397 -0.951   
English 73 0.685 131 0.626 -0.842   
Bank account 73 0.411 131 0.435 0.299   
No. mobile phones 73 1.534 129 1.333 -2.213 ** 
No. phone lines (SIM) 73 2.068 128 1.781 -2.872 *** 
Trustworthy 46 2.935 58 3.052 0.538   
Business owner 73 0.918 131 0.947 0.697   
Business partnership 73 1.603 131 1.481 -0.771   
Business structure 73 2.192 131 1.985 -1.292   
Business registration 73 2.288 131 2.275 -0.084   
Time in business 73 3.507 131 3.405 -0.392   
Use Airtel 73 0.904 131 0.817 -1.669   
Use MTN 73 0.808 131 0.641 -2.524 ** 
Use Zamtel 73 0.288 131 0.221 -1.053   
Use MM Providers 73 1.712 131 1.458 -3.156 *** 
 
	   30 
 
 
Table II  Results Mobile Money Usage 
Dependent Variable: Log of Profits Last Month 
Variables IV Model: 2SLS 
IV Model:  
LIML OLS 
MM User 0.746  0.744  0.362** 
  (0.72) (0.72) (0.16) 
Retail goods 0.405 0.404 0.304 
  (0.40) (0.40) (0.37) 
Personal/home goods 0.703* 0.702* 0.565 
  (0.42) (0.42) (0.34) 
Fresh foods 0.288 0.287 0.139 
  (0.47) (0.47) (0.37) 
Personal services 0.527 0.525 0.346 
  (0.50) (0.50) (0.37) 
Food services 0.570 0.568 0.374 
  (0.54) (0.54) (0.42) 
Business ownership 0.471* 0.471* 0.433  
  (0.27) (0.27) (0.27) 
Market 0.064** 0.064** 0.068** 
  (0.03) (0.03) (0.03) 
Bank account 0.170  0.170  0.165  
  (0.13) (0.13) (0.14) 
Education 0.119  0.119  0.105  
  (0.10) (0.10) (0.10) 
Age 0.093  0.093  0.075  
  (0.06) (0.06) (0.05) 
Female -0.575*** -0.575*** -0.527*** 
  (0.18) (0.18) (0.16) 
Use Zamtel 0.231  0.231  0.272  
  (0.19) (0.19) (0.18) 
Use MTN 
  
0.068  
  
  
(0.16) 
Use Airtel 
  
0.066  
  
  
(0.21) 
Constant 3.001** 3.005** 3.534*** 
  (1.51) (1.51) (0.97) 
Observations 204 204 204 
R-squared 0.182 0.182 0.206 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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Table III Mobile Phone Comparison 
  MM Users 
Non-MM 
Users   
Variables Obs. Mean Obs. Mean P-value 
1 Mobile Phone           
Use Airtel 43 0.837 94 0.787 0.499 
Use MTN 43 0.698 94 0.553 0.111 
Use Zamtel 43 0.140 94 0.149 0.886 
            
2 Mobile Phones           
Use Airtel 27 0.963 33 0.939 0.683 
Use MTN 27 0.926 33 0.848 0.361 
Use Zamtel 27 0.370 33 0.303 0.589 
            
>2 Mobile Phones           
Use Airtel 7 1.000 7 1.000 . 
Use MTN 7 1.000 7 1.000 . 
Use Zamtel 7 0.857 7 0.857 1.000 
*** p<0.01, ** p<0.05, * p<0.1           
 
 
 
Table IV Operator Comparison 
  MM Users 
Non-MM 
Users   
Variables Obs. Mean Obs. Mean P-value 
1 SIM           
Use Airtel 17 0.765 49 0.673 0.488 
Use MTN 17 0.353 49 0.245 0.397 
Use Zamtel 17 0.000 49 0.061 0.304 
            
2 SIM           
Use Airtel 39 0.897 68 0.912 0.809 
Use MTN 39 0.897 68 0.853 0.516 
Use Zamtel 39 0.128 68 0.191 0.407 
            
>2 SIM 
    
  
Use Airtel 21 1.000 18 1.000 . 
Use MTN 21 1.000 18 1.000 . 
Use Zamtel 21 0.810 18 0.778 0.813 
*** p<0.01, ** p<0.05, * p<0.1           
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Table V  Full Sample Summary Statistics by Profits Reported 
  
No Profits 
Given Profits Given     
Variables Obs. Mean Obs. Mean T-Test   
Age 185 33.3 216 32.5 0.738   
Education 208 3.135 224 2.960 1.773 * 
Female 208 0.457 224 0.433 0.494   
English 208 0.548 224 0.647 -2.109 ** 
Bank account 208 0.457 224 0.433 0.430   
No. mobile phones 205 1.322 222 1.369 -0.764   
No. phone lines (SIM) 205 1.727 221 1.819 -1.265   
Trustworthy 80 3.013 108 3.037 -0.148   
Business owner 208 0.822 224 0.933 -3.364 *** 
Business partnership 208 1.692 224 1.531 1.482   
Business structure 191 2.204 224 2.107 0.919   
Business registration 208 2.538 224 2.286 2.621 *** 
Time in business 208 3.779 224 3.397 2.225 ** 
Use Airtel 208 0.731 224 0.826 -2.395 ** 
Use MTN 208 0.587 224 0.679 -1.989 ** 
Use Zamtel 208 0.173 224 0.232 -1.524   
*** p<0.01, ** p<0.05, * p<0.1           
 
 
 
 
 
Graph 1:  A Job Does Not Always Come With A Wage  
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Graph 2: Type of Business  
 
 
 
 
 
 
 
 
Graph 3: Perceived Improvement in Business 
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Graph 4: Reasons for Not Using Mobile Money 
 
 
 
 
 
 
 
Graph 5: Technology Innovation Adoption Lifecycle 
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